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1.0 INTRODUCTION & PROJECT DESCRIPTION

1.1 Introduction

CHA was contracted by Lockheed Martin (a contractor to the United State Environmental
Protection Agency) to perform site assessments of selected coal combustion surface
impoundments (Project #0-381 Coal Combustion Surface Impoundments/Dam Safety
Inspections). As part of this contract, CHA was assigned to perform a site assessment of
FirstEnergy Generation Corporation’s Little Blue Run Dam at the Bruce Mansfield Plant, which
is located in Shippingport, Beaver County, Pennsylvania as shown on Figure 1 — Project

Location Map.

CHA made a site visit on October 22, 2009 to inventory coal combustion surface impoundments
at the facility, to perform visual observations of the Little Blue Run Dam, and to collect relevant

information regarding the impoundment.

CHA engineers Katherine Adnams, P.E. and Warren Harris, P.E. were accompanied by the

following individuals:

Company or Organization Name Name

FirstEnergy Generation Corporation Robert W. Kish, P.E., Senior Consultant
FirstEnergy Generation Corporation Richard F. Sprecker, Staff Specialist

FirstEnergy Generation Corporation Ronald F. Lonnett, Production Manager
FirstEnergy Generation Corporation Richard E. Slipper, P.E., Environmental Manager
GAI Consultants Stanley R. Michalski, P.G., Senior Staff Geologist
GAI Consultants Phillip E. Glogowski, P.E., Senior Staff Engineer

PA Department of Environmental Protection Joseph W. Schultz, P.E., Geotechnical Engineer
PA Department of Environmental Protection Roger P. Adams, P.E., Division of Dam Safety
PA Department of Environmental Protection Diane D. McDaniel, P.E., Engineering Manager
PA Department of Environmental Protection Paul Minor, Solid Waste Specialist

US Environmental Protection Agency Craig Dufficy, Environmental Engineer
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1.2 Project Background

The Little Blue Run Dam (Dam Permit/l.D. No. D04-049) is under the jurisdiction of the
Commonwealth of Pennsylvania Department of Environmental Protection (PA-DEP) Division of
Dam Safety. According to the Pennsylvania Code Title 25, Chapter 105 - Dam Safety and
Waterway Management the dam has a Size Classification of Class A (impoundment storage
equal to or greater than 50,000 acre feet) and a Hazard Potential Classification of 1 (substantial

loss of life and excessive economic l0ss).

1.2.1 State Issued Permits

PA-DEP issued a Dam Permit for the construction of the Little Blue Run Dam on February 9,
1976. The original Dam Permit was issued to PA Power Company and the Dam Permit was

transferred to FirstEnergy Generation Corporation (FirstEnergy) on January 10, 2006.

FirstEnergy has been issued a solid waste permit (No. 300558) by the PA-DEP Bureau of Waste
Management which allows for Coal Combustion Waste (CCW) to be stored to Elevation 1162
feet MSL.

1.2.2 Independent Engineering Review

Prior to our site visit to the Bruce Mansfield Power Plant, CHA was tasked with performing an
independent engineering review (Task 2) of the Little Blue Run Dam. PA-DEP and
FirstEnergy’s engineer consultant, GAl Consultants, Inc. (GAI), provided CHA with copies of
the documents listed in Section 1.7 — Bibliography. Table 1 identifies professional personnel
who participated in the review of the state inspection reports, in preparation of this report and
along with state and utility company representatives who were contacted by CHA to request
documents. CHA prepared a draft report titled Independent Engineering Review of Coal

Combustion Surface Impoundments Draft Report dated August 31, 2009.
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Table 1 - Persons Involved in Coordination of the Task

Company or Agency Name and Title

CHA Jennifer Everleth, P.E., Geotechnical Engineer

CHA Katherine Adnams, P.E., Senior Geotechnical Engineer
CHA Warren Harris, P.E., Geotechnical Operations Manager
PA-DEP, Division of Dam Safety Ryan Knarr, Project Specialist, OH Watershed Section
FirstEnergy Generation Corporation Richard E. Slipper, P.E., Environmental Manager

GAI Consultants, Inc. Stanley R. Michalski, P.G., Senior Staff Geologist

1.3 Location and Site Description

Figure 2 — Photo Plan shows the location of the Little Blue Run Dam and the Bruce Mansfield
Power Plant and key features referenced throughout this document. The dam is located
approximately 0.6 miles south of the Ohio River and approximately 5 miles west of the Bruce
Mansfield Plant.

As-Built design/construction drawings for the Little Blue Run Dam provided to CHA indicate
that the impoundment was constructed between 1976 and 1977. Figure 3 shows a typical cross
section of the dam. According to the PA-DEP Dam Inspection Reports the dam is a 400-foot
high earth and rock dam with an impervious core. The storage volume is approximately 65,000
acre-feet and the drainage area approximately 2.93 square miles. The crest of the dam is curved
with the vertex pointed upstream. The crest is reportedly 2,100 feet long by 50 feet wide at
elevation 1,100 feet with a maximum elevation of 1,102 feet at the center of the dam. The dam
crest is covered with a crushed stone access road. The upstream face of the dam is a uniform
2H:1V slope with a rock exterior. The downstream slope is 2H:1V slope with a large rock cover.
In October and November 2001, work was performed to restore the design top of dam
embankment elevation to compensate for normal settlement of the embankment materials over
the 30-year period following construction. The work consisted of adding a two foot camber to

account for additional future settlement.

The Little Blue Run Dam is a zoned embankment with a central, sloping, impermeable clay core.
The core has a horizontal width along the deepest section of approximately 110 feet, tapering
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upward to a horizontal width of approximately 25 feet near the crest of the embankment.
Underlying the core and also sloping with the core is a two part filter system that has a combined
horizontal thickness of 17 feet at the base of the embankment extending up to elevation 900.
From elevation 900 to elevation 1,000, the combined horizontal thickness is 14 feet and from
elevation 1,000 to elevation 1,085, the combined horizontal thickness is 8.5 feet. This inclined
filter system is connected to a filter blanket system that underlies the entire dam embankment

downstream of the dam embankment’s clay core.

From the valley floor up to elevation 750 the filter blanket consists of a three part compatible
filter system with a combined thickness of 10 feet. The filter blanket above elevation 750 varies
in thickness and filter material composition depending on elevation, springs and erodibility of the

abutment bedrock.

Extending up the abutments from elevation 750 to elevation 790 the filter is a single 3-foot layer,
from elevation 790 to elevation 1085 the filter is a single 3-foot layer with two exceptions.
Where horizontal erodible strata and spring-lines occur on the abutment, the filter is modified to

a two part system 5-foot in thickness.

Near the downstream toe of the dam embankment, there are 2, perforated 1-foot diameter PVC
drain pipes embedded within the foundation filter blanket that extend upslope along the toe of
the embankment from radial stations 14+00 to 16+00 on the left abutment and from radial station
14+00 to 10+00 on the right abutment. The drains connect to a concrete sump at the toe of the
embankment. The sump discharges through a solid 16-inch O.D. PVC Toe Drain pipe extending
approximately 290 feet to discharge into the Stilling Basin.

The 16-inch PVC Toe Drain pipe is embedded at the bottom and along the center line of an
approximately 290 foot long, redundant, trapezoidal, 2 part filter system. The redundant
trapezoidal filter has a base width of 20 feet and a top width of 44 feet. The filter has 1 horizontal
to 1 vertical side slopes and has a combined thickness of 12 feet. The filter daylights at the outlet

end of the Toe Drain and discharges into the Stilling Basin. The filter is designed to carry the
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entire flow from the dam embankment underdrain system in the event of a toe drain pipe failure.

Water has never been observed in the redundant trapezoidal, filter system.

The Stilling Basin is located approximately 300 feet downstream of the toe of the dam
embankment. The Stilling Basin is so named as it is designed to ‘still’ the discharge from the
Service Spillway pipe. The Service Spillway has never discharged.

There are four primary weirs which monitor seepage downstream of the dam embankment: the
Toe Drain Parshall flume (TD), the right abutment ‘v-notch’ weir (RA weir), the upper left
abutment “v-notch’ weir (ULA weir), and the lower left abutment ‘v-notch’ weir (LLA weir).
The Toe Drain discharge passes through a Parshall flume prior to its discharge into the Stilling
Basin. The Toe Drain flume monitors seepage originating within the filter blanket and chimney
drain filter system within the dam embankment. The right abutment weir monitors storm runoff
and seepage through the right abutment and part of the discharge through the secondary spillway
when the later is in operation. The upper left abutment weir monitors storm runoff and seepage
through the left abutment between the dam embankment and the Service Spillway right of way.
The lower left abutment weir monitors storm runoff and seepage from that portion of the left
abutment extending from the ridge line downstream of the Service Spillway right of way to the
valley floor. All these monitoring devices with the exception of the lower left abutment weir,
discharge into the Stilling Basin which, in turn, discharges through a rectangular weir into a 36 to
a 24-inch Drisco HDPE bypass pipe which carries the entire discharge of the Stilling Basin
directly to the Ohio River. The lower left abutment weir discharges downstream of the Stilling
Basin and its flow is reserved for low-flow augmentation of the natural Little Blue Run stream

channel which extends from the Stilling basin to the Ohio River.

There are three spillways at the Little Blue Lake Dam; a secondary spillway (which functions as
the primary spillway), a service spillway and an emergency spillway. The secondary spillway is
a 22-inch O.D., 18-inch 1.D. Disco, SDR111, HPDE pipe through the right abutment. There is a
trash rack and treatment system at the entrance to the pipe. A valve at the inlet is used to vary

the discharge elevation between 1,087.5 feet to 1,090.3 feet. The secondary spillway discharges
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into a concrete outlet box on the right abutment. The outlet box houses instrumentation to
monitor pH. Discharge from the outlet box is directed into a 24-inch HDPE pipe which routes
the outflow to Outfall No. 1 which discharges into a rip rap lined and/or gabion channel that
extends down the right abutment, passes through the RA weir and continues down a rock lined
channel which drains to the stilling basin. In 2005 work was performed to modify the secondary
spillway discharge routing system and stilling basin discharge facilities, in order to fully utilize
the discharge capability of the secondary spillway and to control the outflow from the dam
within existing permit limits. The secondary spillway routing system was modified by
increasing the discharge capacity of the outlet box. This was accomplished by dividing the outlet
box into two chambers. Chamber 1 discharges the flow through the secondary spillway to Outfall
No. 1 up to a regulated maximum of about 10 million gallons per day. Discharge in excess of this
amount is diverted into chamber 2 which passes into a new 24-inch HDPE pipe which is routed
down the right abutment and discharges just upstream of the stilling basin at Outfall No. 2. The
maximum combined discharge from both chambers is regulated to meet the existing and
proposed permit limits. On the day of the inspection, the secondary spillway was shut in and not

discharging at either outfall.

The stilling basin was modified by adding a steel collection chamber just below the rectangular
overflow weir. The collection chamber routes the entire outflow from the stilling basin into a 36-
inch HDPE pipe which carries the flow directly to an concrete and rip rap outfall on the Ohio
River. These modifications allow dam operators to more easily maintain a normal operating

pool at Elevation 1,088 feet or lower.

The service spillway is located on the downstream left abutment side of the dam. The inlet has
an invert at elevation 1,090.3 feet. A trapezoidal channel cut into bedrock serves as the approach
channel to the inlet. The spillway discharges to a 48-inch concrete pipe 1,000 feet long, buried
in the downstream left abutment that discharges to the stilling basin.

The emergency spillway is located on the downstream left abutment side of the dam (to the left

of the secondary spillway). This spillway was modified between September 2006 and March
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2007 to fully utilize the disposal facilities and remain within the permitted regulatory operational
requirements. The spillway was added to pass the Spillway Design Flood (SDF), which is the
Probable Maximum Flood (PMF). The need to increase emergency spillway discharge capacity
was due to increase in Probable Maximum Precipitation (PMP) since the facility’s original
design and recently approved ash storage above originally permitted levels in the upstream
extremities of the impoundment area. The work included widening the existing spillway from 25
feet to 160 feet by rock excavation and construction of a concrete trapezoidal labyrinth weir.
The invert of the weir is at elevation 1,092.85 feet. The channel discharges over the hillside into

a wooded area, which drains to the Little Blue Run valley floor.

On April 5, 2006 the PA-DEP issued a modification to the solid waste disposal permit for the
dam which allowed for a multi-year demonstration project of the utilization of Geotube
technology to allow for vertical expansion of the disposal area without raising the elevation of
the existing dam embankment. Since 2005 six Geotubes have been constructed; four in the West
Virginia (WV) Finger and two in the Pennsylvania (PA) Finger (Figure 8B). The two northern-
most Geotubes in the WV and PA fingers are underlain with the greatest thickness of sludge,
approximately 180 feet. FirstEnergy requested and PA-DEP approved the use of Gutterbuddies
to slightly increase the effective height of the Geotubes at locations where the tubes were not
constructed to a consistent height due to variations in base grades and filled heights. The Annual
Operations Report and Annual Demonstration Project Progress Report for the Report Year April
2008 to April 2009 Permit No. 300558 prepared by Civil and Environmental Consultants, Inc.
and dated June 2009 provides additional information on the project including settlement and
horizontal movement data for the installed Geotubes.

CCW placed above the Service Spillway invert elevation 1,090.3 feet MSL is maintained
upstream (south) of the north-south line for safe, storm water management. The approximate
location of the line is shown on Figure 2.

There is a saddle dam located approximately 2,300 feet southeast of the main embankment, as

shown on Figure 2. In the PA-DEP Dam Inspection Report dated January 21, 2009 for the Little
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Blue Run Dam, the PA-DEP stated that they have become aware that the saddle dam “was not
permitted for construction with the original authorization of the Little Blue Run Dam and has
never been permitted by the PA-DEP Dam Safety Program”. According to the PA-DEP, the
final dam breach analysis for the dam indicates that the dam should be classified as a B-2, Non-
High Hazard dam. Although only 18 feet high, the maximum pool would be over 1,000 acre-
feet; therefore, the “B” Size Category is appropriate. The “worst case” dam break analysis
shows that no habitable structures would be impacted but one roadway would be; therefore, the

“Non-High” Hazard Potential Category is appropriate.

The PA-DEP stated that a Dam Permit is required for the continual operation and maintenance of
the saddle dam. The PA-DEP assigned a Dam Number of D04-068 for the Little Blue Run
Saddle Dam. It was recommended that a subsurface investigation be conducted and piezometers
installed at the saddle dam. Subsequent to this recommendation, “As-built” drawings and
construction photographs were provided to the PA-DEP, Division of Dam Safety. It is noted that
the normal operating pool of the impoundment (Elev. 1,088 feet) is below the Saddle Dam

embankment and that the Saddle Dam has never impounded any water.

A map of the region indicating the location of the Little Blue Run Dam and schools, hospitals, or
other critical infrastructure located within approximately five miles down gradient of the dam is

provided as Figure 4.

1.3.1 Other Impoundments

There are three other impoundments at the Bruce Mansfield Power Station; the North LDS Pond
(PA-DEP File No. D04-059), the South LDS Pond (PA-DEP File No. D04-060) and the West
HDS Pond (PA-DEP File No. D04-062). These three dams are classified as C-2 dams (non-high
hazard). In addition, these facilities are inspected three times a year by GAI and a formal annual
inspection report is submitted to the PA-DEP, Division of Dam Safety. It is our understanding
that site assessments (Task 3) of these structures were performed by Paul C. Rizzo Associates,

Inc.
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1.4 Previously Identified Safety Issues

FirstEnergy reports that there are several seeps in the Little Blue Run Dam and in the
surrounding hillsides. These seeps are known to PA-DEP, Division of Dam Safety. Several of
the seeps are permitted as NPDES outfalls, and FirstEnergy conducts a semi-annual seep survey
and reports the results to PA-DEP. The seeps are also assessed and monitored by FirstEnergy’s
engineering consultants. In addition, the seeps and their management is the subject of a Consent

Order and Agreement between FirstEnergy and PA-DEP.

1.5  Geology and Subsurface Conditions

The Little Blue Run Impoundment Dam and Related Facilities General Construction
Specification No. 2375-S-4 dated April 1, 1974 and revised December 2, 1974 notes in Sections
4.1 to 4.3 that

“the site is blanketed by a relatively thin (less than 10 feet) mantle of residual soil (in-
place soil derived by weathering and decomposition of parent rock) on the hilltops and
hillsides. Alluvial soils (stream deposited) and colluvial soils (soil of residual origin but
transported down-slope by gravity) occur in considerable thickness in and near the valley
bottom. Although the existing stream lies on or near rock throughout most of its length,
alluvial and/or colluvial soils adjacent the channel were found to attain a thickness of 55
feet. These soils which consist primarily of a mixture of silt, sand, gravel and rock
fragments are for the most part saturated due to the high ground water level within the
valley bottom. The soils are underlain by shale, sandstone, siltstone, or claystone. The
sandstones are usually massive and medium hard to hard. The siltstone and shales rarely
exceed being medium hard and are often in a relatively broken state. The claystones
range from soft to medium hard and are commonly in a medium soft state. The water
pressure test data indicate, in general, that the rock strata along the valley walls below the
valley bottom are relatively permeable to depths of the order of 80 to 90 feet below the
top of rock”.
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The As-Built drawings note the indication of slickensided surfaces in siltstone core recovery.
The drawings also note strata at Elevation 680 feet consists of coal and carbonaceous shale. The
Foundation Treatment for Little Blue Run Dam notes that there was a series of “county bank”
coal mines which penetrated as far as 110 feet into the abutments. Section 3.4 discusses how the
coal mines were prepared prior to the construction of the dam. Figures 5A and 5B show
generalized geologic sections of the dam in this area.

1.6 Bibliography

CHA reviewed the following documents provided by PA-DEP, FirstEnergy and GAI in

preparing this report:

Pennsylvania Code Title 25 — Environmental Protection, Chapter 105 — Dam Safety and
Waterway Management, Subchapter - General Provisions and Subchapter B — Dams and
Reservoirs;

Commonwealth of Pennsylvania Department of Environmental Protection Dam Safety
and Encroachment Acts, 1978, Nov. 26, P.L. 1375, No. 325;

Pennsylvania Department of Environmental Protection Division of Dam Safety, The
Inspection, Maintenance and Operation of Dams In Pennsylvania 2009 Edition, Prepared
by Karl H. Lewis, Ph.D., Daniel L. Bink, P.E., Lois M. Muller - Department of Civil
Engineering University of Pittsburgh;

PA-DEP Dam Inspection Report for the Little Blue Run Dam (ID No. D04-049), January
21, 2009;

PA-DEP Dam Inspection Report for the Little Blue Run Dam (ID No. D04-049), August
19, 2008;

PA-DEP Dam Inspection Report for the Little Blue Run Dam (ID No. D04-049), October
23, 2007 (available but not reviewed by CHA);

PA-DEP Dam Inspection Report for the Little Blue Run Dam (ID No. D04-049),
September 21, 2006;
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PA-DEP Dam Inspection Report (Observation of construction activities only) for the
Little Blue Run Dam (ID No. D04-049), November 20, 2006;

PA-DEP Dam Inspection Report for the Little Blue Run Dam (ID No. D04-049), August
29, 2005;

Inspection and Evaluation Report No. 89 Embankment Monitoring Program — April
through September 2008, Little Blue Run Dam, GAI Consultants, Inc., December 10,
2008;

Inspection and Evaluation Report No. 87 Embankment Monitoring Program - April 2007
through September 2007, Little Blue Run Dam, GAI Consultants, Inc., January 3, 2008;
Inspection and Evaluation Report No. 86 Embankment Monitoring Program — October
2006 through March 2007, Little Blue Run Dam, GAI Consultants, Inc., May 21, 2007;
Inspection and Evaluation Report No. 85 Embankment Monitoring Program — March
2006 through September 2006, Little Blue Run Dam, GAI Consultants, Inc., February 13,
2007,

Inspection and Evaluation Report No. 84 Embankment Monitoring Program - October
2005 through March 20086, Little Blue Run Dam, GAI Consultants, Inc., June 26, 2006;
Inspection and Evaluation Report No. 83 Embankment Monitoring Program — October
2004 through March 2005, Little Blue Run Dam, GAI Consultants, Inc., January 24,
2006;

Inspection and Evaluation Report No. 82 Embankment Monitoring Program — October
2004 through March 2005, Little Blue Run Dam, GAI Consultants, Inc., May 16, 2005;
Inspection and Evaluation Report No. 81 Embankment Monitoring Program, Little Blue
Run Dam, GAI Consultants, Inc., March 7, 2005;

As-Built Drawings for Little Blue Run Dam Embankment, Appurtenant Structures, and
Sludge Transport Pipeline (Plant-to-Dam), Bruce Mansfield Power Station, 1977;

Little Blue Run Dam Impoundment Dam and Related Facilities General Construction
Specification No. 2375-S-4, April 1, 1974 and revised December 2, 1974;

Little Blue Run Development Area Bruce Mansfield Power Generation Station

Preliminary Information Data Addendum 1, General Analytics, Inc., January 25, 1974;
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Little Blue Run Development Area Bruce Mansfield Power Generation Station
Preliminary Information Data, Section VIII — Embankment Material Properties, General
Analytics, Inc., April 1, 1974;

Foundation Treatment for Little Blue Run Dam, Thiers; G.R., Lobdell, L.W.; Mihalcin,
B.M.; Rock Engineering, 1976;

Final Report Emergency Spillway Modifications, GAI Consultants, Inc., August 2007;
Emergency Spillway Modifications Technical Specifications, GAI Consultants, Inc., May
2, 2006;

Design Report Restoration of the Design Top of Dam Embankment Elevation Plus
Camber, GAI Consultants, Inc., August 15, 2001;

Final Report Restoration of the Design Top of Dam Embankment Elevation Plus Camber,
GAI Consultants, Inc., December 2001;

Engineering Document for Little Blue Run Dam Jobsite for Secondary Spillway Outlet
Box Modification Secondary Spillway — 24-Inch Outlet Pipe Installation, 24-Inch Ohio
River Discharge Pipe Removal, Stilling Basin Modification and 36-Inch Ohio River
Discharge Pipe Installation, GAI Consultants, Inc.;

Geology of the Right Abutment Above Elevation 1037 Vicinity of the Secondary Spillway
Little Blue Run Dam, GAI Consultants, Inc., March 14, 2002;

Final Report Modifications to Secondary Spillway and Stilling Basin Outlet Works, GAI
Consultants, Inc., December 2005;

Slope Stability Requirements of Proposed Residual Waste Management Regulations Little
Blue Run Dam, GAI Consultants, Inc., May 22, 1992; and

Annual Operations Report and Annual Demonstration Project Progress Report for the
Report Year April 2008 to April 2009 Permit No. 300558, Civil and Environmental

Consultants, Inc., June 2009.
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Figure 1
Project Location Map

Scale 1'* = 2000°
Image Date: 07/01/1983

CHA File No:
20085.8000.1510

BRUCE MANSFIELD PLANT
SHIPPINGPORT, PA
EAST LIVERPOOL NORTH USGS QUAD
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2.0 FIELD ASSESSMENT
2.1 Visual Observations

CHA performed visual observations of the Little Blue Run Dam following the general
procedures and considerations contained in Federal Emergency Management Agency’s
(FEMA’s) Federal Guidelines for Dam Safety (April 2004), and Federal Energy Regulatory
Commission (FERC) Part 12 Subpart D to make observations concerning settlement, movement,
erosion, seepage, leakage, cracking, and deterioration. A Coal Combustion Dam Inspection
Checklist and Coal Combustion Waste (CCW) Impoundment Inspection Form, prepared by the
US Environmental Protection Agency, was completed on-site during the site visit. A copy of the
completed form was submitted via email to Lockheed Martin representatives approximately
three days following the site visit to the facility. Copies of these completed forms are included in
Appendix A. A photo log and a Site Photo Location Maps (Figures 8A and 8B) are also located
at the end of Section 2.3.

CHA'’s visual observations were made on October 22, 2009. The weather was mostly sunny
with temperatures between 60 and 70 degrees Fahrenheit. Prior to the days we made our visual
observations the following approximate rainfall amounts occurred (as reported by

www.weather.com).

Table 2 - Approximate Precipitation Prior to Site Visit

Date of Site Visit — October 22, 2009

Day Date Precipitation (inches)
Wednesday 10/14/09 0.00
Thursday 10/15/09 0.27
Friday 10/16/09 0.13
Saturday 10/17/09 0.03
Sunday 10/18/09 0.00
Monday 10/19/09 0.00
Tuesday 10/20/09 0.00
Wednesday 10/21/09 0.00
Thursday 10/22/09 0.00

Total Week Prior to Site Visit 0.43inches
-19- Final Report - Task 3
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2.2 Visual Observations — Little Blue Run Dam

CHA performed visual observations of the Little Blue Run Dam and the Little Blue Run Saddle
Dam. The water in the reservoir north of the north/south line is approximately 20 feet deep.
There are reportedly deeper pockets where ash has not been deposited and there is approximately
90 feet of water over deposited ash in these areas. In general, the dam embankments do not
show signs of change in their horizontal alignments from their proposed alignments. No
evidence of prior releases, failures or patchwork on the embankments was observed at the time
of the site visit. Our field observations for this impoundment are provided in Sections 2.2.1,
2.2.2and 2.2.3.

2.2.1 Little Blue Run Embankment and Crest

A gravel access road runs the entire length of the crest of the Little Blue Run Dam (Photo Nos. 2
through 5). The downstream embankment slope is covered with large rip rap which is reportedly
sprayed for vegetation control every two years (Photo Nos. 7 and 8). Near the toe of the
downstream slope there is a stilling basin (Photo No. 9). Slope protection above the reservoir
pool elevation on the upstream embankment slope was observed to be rip rap (Photo Nos. 14 and
15).

During the site visit, FirstEnergy and GAI representatives pointed out areas previously repaired
on the west abutment where surface sloughing and sliding of surficial soils had occurred in the
location of a temporary construction access road some years ago (Photos 12 and 13). Seepage
that is directed to weirs for monitoring was observed on the west abutment (Photos No. 27 and
33). The east abutment was also observed (Photo Nos. 1, 10, and 11).

The weirs located on the left and right abutments to collect and monitor seepage discharges were
observed. On the west abutment there are two weirs; the upper weir (ULA, Photo No. 30) and
the lower weir (LLA, Photo No. 34) and on the right abutment there is one weir (RA, Photo No.
25). During the site visit it was observed that the culvert downstream of the west abutment upper
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weir (ULA) was clogged causing back-flow in to the weir structure (Photo No. 30). The Parshall
Flume toe drain (TD) which is a monitoring point for blanket drain seepage was also observed
(Photo Nos. 28 and 29).

The Geotubes which were installed for vertical expansion of CCW waste disposal without
raising the elevation of the existing dam embankment were observed during the site visit (Photo
No. 40).

2.2.2 Little Blue Run Outlet Control Structures

The three outlet structures at the Little Blue Run Dam were observed during the site visit. The
service spillway is located on the left side of the dam and has an invert at elevation 1,090.3 feet
(Photo No. 16). The spillway discharges to a 48-inch concrete pipe 1,000 feet long that
discharges to the stilling basin (Photo 17).

The secondary spillway is a 22-inch O.D., 18-inch 1.D. Drisco SDR11, HDPE pipe inserted into
a borehole drilled through the bedrock of the right abutment. The intake was submerged at the
time of the site visit (Photo Nos. 22 and 23). The pipe discharges at Outfall No. 1 to a gabion
lined ditch which runs down the right abutment to the stilling basin at the toe of the dam (Photo
No. 24). The ditch continues to the RA v-notch weir containing both secondary spillway
discharge and seepage flow from the east abutment (Photo No. 25). Below the v-notch weir the
flow continues in a rock lined channel to the stilling basin (Photo No. 26). On the day of the
inspection, the secondary spillway was shut in and not discharging at either outfall.

The emergency spillway is located to the left (west) of the service spillway and consists of a
rectangular concrete spillway with a concrete labyrinth weir control structure (Photo Nos. 16, 18
and 19). The channel discharges over the hillside into a wooded area (Photo Nos. 20 and 21).

A stilling basin is located at the toe that collects all of the seeps and the outlets for the 